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Applicant 

CHUGAI SEIYAKU KABUSHIKI KAISHA 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



| | Tnis re P°rt is also accompanied by ANNEXES, i.e.. sheets of the description, claims and/or drawings which have 

been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 

Rule 70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



. sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

VI Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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Y EXAMINATION REPORT 



In^^^^onal application No. 

PCT/JP00/05590 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 

pages 

pages 



□ 



, as originally filed 
, filed with the demand 



filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



. filed with the letter of 



[ 1 the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 

the language of publication of the international application (under Rule 48.3(b)). 

1 1 the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I | contained in the international application in written form. 

[X] filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

I I furnished subsequentlv to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 



□ 



The amendments have resulted in the cancellation of: 

the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



^ I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70. 17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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IV. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 

□ 

restricted the claims. 
I 1 paid additional fees. 

paid additional fees under protest. 

□ 

neither restricted nor paid additional fees. 



This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68.1, 
not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
complied with. 

E^vl not complied with for the following reason*,: 

The inventions set forth in Claims 11 and 12 of this application are chondral differentiation 
inhibitors containing an MTf antagonist, but the active ingredient is different from the MTf set 
forth in Claim 1, and concerns inhibiting chondrogenesis, which is the antithesis of the use set 
forth in Claim 1. Therefore, these inventions and the inventions set forth in Claims 1-10 do not 
constitute a group of inventions so linked as to form a single general inventive concept. 

The inventions set forth in Claims 13-15 of this application concern a screening method for 
substances activating MTf, the substance activating MTf obtained by the above screening 
method, and chondrogenesis promoters containing the substance activating MTf obtained by the 
above screening method. This examination finds that the inventions concerning the screening 
method and its dependent claims belong to a different category than the medicine having MTf as 
its active ingredient, which is the invention set forth in Claim 1 . Therefore, these inventions and 
the inventions set forth in Claims 1-10 do not constitute a group of inventions so linked as to 
form a single general inventive concept. 

The invention set forth in Claim 1 6 of this application is MTf with the deletion of the GPI 
anchor domain, but because this invention is a protein in which the application and the like are 
not specified, this invention and the medicine that is the invention set forth in Claim 1 do not 
constitute a group of inventions so linked as to form a single general inventive concept. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 



all parts. 

□ 

the parts relating to claims Nos. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-16 



1-15 



16 



1-16 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

Document 1: Rose, Timothy M., et al., "Primary structure of the human melanoma-associated 
antigen p97 (melanotransferrin) deduced from the mRNA sequence," Proc. Natl. Acad. ScL, 
USA, Vol. 83, No. 5, 1986, pp. 1261-1265 

Document 2: Food, Michael R. et al., "Transport and expression in human melanomas of a 
transferrin-like glycosylphosphatidyl-inositol-anchored protein," The Journal of Biological 
Chemistry, Vol. 269, No. 4, 1994, pp. 3034-3040 

Claim 16 

Document 1 describes the amino acid sequence of the MTf protein. 
Document 2 states that the MTf protein is a GPI anchored protein. 

Because this examination finds that in the case of proteins localized on the cell membrane, it is 
conventional practice for persons skilled in the art to prepare proteins lacking the transmembrane 
domain or the membrane anchor domain as needed, it is obvious to persons skilled in the art to 
verify the GPI anchor domain described in document 2 from the amino acid sequence of the MTf 
protein described in document 1 and prepare the deleted form. 

Therefore, the invention set forth in Claim 16 does not appear to involve an inventive step. 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 



In Claim 8 the phrase "substance activating MTf is used, and in Claims 14 and 15 the phrase 
"substance activating MTf that is obtained by the method set forth in Claim 13" is used. The 
only substance specifically disclosed in the Specification as an example of this substance is the 
substance present in CM of Example 2, and there is no description of other substances having 
this activity. In addition, at the time of filing it was unclear from conventional knowledge in the 
art what kinds of substances are to be included in this definition. 

Therefore, with the exception of the portions specifically disclosed in the Specification from 
among the inventions set forth in Claims 8, 14 and 15, the Specification does not contain 
sufficient description such that persons skilled in the art can work the invention. 
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5 oa^CD Con A aS^SS©^"?, U^J -f >K^SLfc«t#*BIBS 

(SMMfcU ConAKlKttSl^tS) C*ViT5B^«T-rS7 6 kDaOS 
fi (p 7 6) C&abfc. ^^^tt#aiJfi«t^®«J: t) ConA77^-f>{-)!37 

I£f^7D-Z>^lfc. 7Sy«E5«£tf*©cDNA©«BMe?UJ&>S, p 

io 7 6(1 th<D*?s-^ti:£(Dm&izMmm2nT\,>zm$smm£isT%izn 

Wfc^7yh7>X7iU> (p9 7) £8 6%©75/&|h1-H4£7kU 
©#>7>^ — A-hT*5i#^.6ft&. t^5f5> P 9 7 

15 p7 6« Con A £&&m&<D ft fc&ZWZ*<Dm&f&miZW& 

#5691© SWtt, tfe#»He©4Mk^Ma'r*«jK*M&*^c:U» S^Ktezin 

t* o , d©«k oummm^?^ ~7<D&nttm&mm& &zf&ttm&mm<D 
fern. ^m. »»fico^s 
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vxATDcsmmmzmAVTmmf&mts&tziizz. *K#^©$Mt&*L< 



2 



WO 01/13951 




PCT/JP00/0S590 



Tut>-*>. *%m\z. i^ah7>7 7iu>iia (MTf) sr^tttwrjB 

MTf b. Ltd >j7it^p 7 6^>A'^K. b hp 9 7^>/\°i7K. T^XMTf 
^>/\°:7SO^p 7 6^>/^lt)Klip 9 7^>/^Jft)L<«-T^XMTf 

5 ^>/\°^M^3i-H-r^>DNA<i:xhu>vx>h &#i#T-e/ w ? U *V XT 

£ D N A \Z. ck o T □ - F £ *l£ T 5 7 W!®M £ W L , ffi-O MTf S^S^T £ ^ > 
;^S^SU<, ^13 h hp 9 7^>/^SAWSLVi. 

MTf \zuToh<Dfrbmft2n%mm\zi?i-&v^ 

1) S5^J#-^: 2©T5y^g2^iJSrW-r5^>/t^K ; 
10 2) gKnj## : 4©T5/&BE^J£#TS^>/1^Sf 

3) S2?iJ#*§; 1 5<D75/&82^J£WT5*>A*;7»;&tf 

4) S2^I#^: 2X(i4X{il5<D^>/^I$3-Kt5DNAi7h'J>y 
a: > h /i^ftTT/\-f ? U y-T XT 5 D N A J; o T n - H £ *13 T 5 7 $EK?"J 
£:£rU ^OMTfStt^-r-5^>/1^7Mo 

15 #^«£<=>IC, MTf^-ecDGP I T>*-^5:^*iLfc%OT^-5MIB#: 

^sj^^-i-^^iisij^ MTf SffitibtstiSS^/xao^'j ><h# 

20 ra (utfv^aiwMBjft) ;^0ic«t^iiii5®:#am : &mtkwmm&m\z33rt 
25 femm*m®i-rz> : 

1) SB^iJ*-^: 2 0T^/^ie^J^tT^>^>/^« ; 

2) E?iJ#^: 4 0T^/mfi5^J^WT?>^>A°i7K ; 

3) gB?«J#^; 1 5<DT^jmWM*mT2>*>n>7m.lkU 
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^L, rtvQMTfSte£WT5^>A°^« ; 

4) ±|B1) . 2) . 3) Xtt4) ffi*©^>7^»^5GP I 7>A-t«$ 

5 ^was ski, MTf <z>T>*zi—7> h&tt&'gMmfflm&mm-tz. 
^xi^st'j =r* * Hxtt^-u =r* ^ h*i«(M5c tarn 

10 #8i£«#rr5 : 

*&Wte2Z>lZ, GP I T>^7-M^^^«bfcMTf SSfttS. 

20 

0 1 tt, MTf ATDC5 SeS«©f^«¥MiO«EISS^'r. 

H2tt, ATDC5 «!ia««fc*Jj-S MTf a^O^S^T Northern 
blotting ©SITS -5 (*£Utcft©«) o 
25 03 11 ATDC5 Mm&mmz&lfZ MTf ^ >A°^ ©fS^^T Western 
Blotting <Dm-?& Z> (n^W}<D^M) o 

04tt, -f>XU>^#«ET(C43^S, *TMJ& (pC-1) £ MTfifi»^« 
( FuU-l43cttKFull-5)(D^SS29 H BT©fc«»IJte^©#fb©^&jKT 
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H5H-r>xu >wtE~f\z^^,Mmmm ( p c-d t MTf mmmmw ( Fuii 
-i *3^^'fuu-5) osBBssia 29 s BX'onkwmm^o^itom^^-r^m (± 

5 -r^n (SLmowmtt-rw-K) x$>z>. 

7>^-fe>X MTf RNA <Dj&M5£%1. Rtf^C >7>V >&&T 
Ti:*{t^7^'J*>O^WJ$St RT-PCR Southern Blotting O^^r^T 

^WlZlo^X, h7>^7x'J>i!S (MTf) ConAtiig 

hSrW-r^^>A°^M^V^ 0 $e>{3^^b<«. ConAK£3!tfc#;$Mt 

15 MTf t^ommit^, ; -^uzom^izm&mznx^zm.mtrLmt 

LT£n5ttWfc ^7 h7>X7x'J > (p9 7) ^B§l§i:bT^ffl$nT^ 

p 9 7*mmm&mz&nxmzmu'<)ix%mvx&<o. mm.mz&m 

WiXte^ Z\ £&mWLfc<DX. *5tWmt>l$ MTf ( membrane-bound 
transferrin-like protein) iZtt VX MTf £ t^"5 fl!i§£^ifr£ Lfco 
20 *^H^{Ci3^T. MTf?£&«i:te> *ftittzMmzttlsT&nft4t&Mmi<. *5C 

MTf£>0il£LT«> ^it^p 7 6^>/t^«, Wp7 6^>/^I®th 
ffiH#:^>A^K-eab^p 9 7^>A°^M, vtf* MTf >A^«ft£tf(~;itl<E> 
0^>/^I©75/|[©- muVtz%(DX$>-oX. MTf^tt 
25 Sr^-r^^WI^K, &2>Wtp 7 6^>A°^KfeL<«p 9 7 ^>A^|ffcL 
<«T^7XMTf ^>A^ff£3- b'TSDNAi:^ h U >S*x> hfc&rtT (#1 
*12Wfa&7j&<i: (Molecular Cloning: A Laboratory Mannual, 

Sambrook et al., Cold Spring Harbor Laboratory Press, 1989) tlX^ 
%>&?IZ, 6xSSC, 0.5% SDS, lOmM EDTA, 5xDenhardt*s solution, lOmg/ml 
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denatured salmon sperm DNA©iWC6 8 *C*C/W ~f x ) ¥^1£— ya 

MTf stt &^rr & *>k>7 vf /=> n z> t>\ z tuzmfe $ tiu v*. 

5 7 <±i%fg¥lZ> ZLh&Z> (Kawamoto et al., Eur. J. Biochem. vol.256, p.503-509, 

1998) 6 *(DMMMmmST^;mmm*mmm(DWM^ \ms2\zm-. 

b h p 9 7 2 >n 9K<Dm&mmRXfi7 S / glBE^I fc&aiT* * (Rose, T.M. et 
al., Pro NAS 83, 1261-65, 1986) . *<Offl&&W&Tf7 J KS5!ISS5!l3c©ffi 
: 3R^4IC^-To MTf W?^R«X«t (Biochim. Biophys. Acta, 

10 1447:258-264,1999) fClB<R$ftT*0, -?"©igSS2^JRtXT5 7 KBB^J^SB^M 
OgE?»J##: 1 4Rt£l 5(C^-To Cin SO MTf ^ >/^Hte«WT©fflElttj&* 
fl5<» VC77.-b hTS8 3 %, -T^7X-^1t^-ett8 2 %, kh-WPtt 
8 6X©7 5/Bfc©H— 

p76/p 9 7^>;^rii c^7$,'*©#;wsI**S'JI^immigp 
15 i (yun^Tfcx^^s^Mv v'l — ;p) £*§-&u £n&7>;&— tuc 

jgtl£Oftifli:i6£>ttTV>£> GPI7>*-I^>/^«t*5 (p7 6lCOV^ 
Ttt. HE 29 #. 40-57, 1997;p 9 7 ICOViT 

it Alemany, R. et al., J. Cell Science, 104, 1155-62, 1993) „ Z>MM0$~C 
^-?£?IZ. ±*©MTf ©*&&f\ GP I 7>*-SU^SrjX*ibfeMTf 35-5 
20 ^ttRjSftt© MTf 7?»oTfe» MTf ^31LTV^lriMflgT^n$^$it-5 

MTf, $?2;b<te:GP I T>*-^»^MTf t>U:#^«WI5#Ji:bT«ffl7?#S. 

gp i T>ts—xmmym t\t, gp i 7 ffixte^T*** 
»LfcRi«ttMTf£vitr^ MTf c-*^©gpi7 

25 yft-i&^Z&mU 2 8 3»&*£L-fc MTf, b h MTf SlD^V ^7 X MTf T 

C-»GP I 7 3 038g&*SfeLfcMTf#l|iW r &ns. 

*58KTftffi-T £ MTf «^£*1!T*£> -3 T *>«MftAS!T* o T t> J: < , -**H?n 

SMI 



6 



WO 01/13951 



PCT/JP00/05590 



MTf Sr#^>fCtt, M7l\mffi¥-7 - 8 2 2 9 7 mz$ffi<Djjmz& D«fc#J|ifflJ!S 
M £ (Kato et al. ; J. Cell Biol., vol. 100, p. 477-485, 1985) lZ$tl*. 

1 7%/ 4 0%©->3«S^^^iBHcfc^>«:l^W^{'<fcD. 

ft(DU??->\Zli£&'?Z>mm:£i$:&<tc®\Z. MXU, ttmWU U?^>T:&Z> 
'^mmWUZT-y (Wheat germlectin) ®77^f —7-4 t) — ELJUfl^ LsfzWi* 

n>*^-A*u >a • 7yj-Tj*7Aizmm'r2>m<Djj&&m?z:tiz&K). 
15 >*^nv>Am&W:&<Diik^nm\zM-irz><&mm$. sds-^uj^ujpt 

5 Hdr;U«M*Sj (SDS-PAGE) (CcfcD, Z\tl <Dftm& it&? Z> Z\ 

20 m^g* 

m^^.^ MTf #^©^#1 tciemco^^ 3 z nizm ctt&&m 

T, MTf ?>/S>7n&?£m£li:Z>Z.ti\Z&K>nz>Z.£rfT'ZZ> e 

25 3iMm&&m-rz>z. MTf^n-h-r^ae^srji^^^^ 
^-tcm^tfcitc^o, mmmm £ fc kmwjjs o?g£sitt ^mm^mr 3 
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fflAWf, hh-f>3'-D<+>2 (IL-2) Ifi?0->Xr 

^FrtU L-2i£tt£«#T*:i£fcKK&fc!l::fcoTV>S (Wang et al., 
Science 224:1431, 1984) . Ztlib<D MTf 9 - F"f 3ite^<£>afe^ 

e & u L^n^-h^grr -a c t k «t o »«[#in sw«s-r s n tan? £ 5 a*; c © 
asss^^-tt, ««jg«. a^-*-> yo^E-^-, rnax^mx 
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U fcfc, ±JfiU&E2?!»©E5!l#^2Xtt4Xttl 5 

»w T 5 y KE?"J S n - K T S i£SE?>J trae^T# Stift^w^R© 

2: 3c *> l < in Lfcjs y ^e n - kt ismi^ns t/\ 

®&fc&®mvtc. fetch. -r>^u>©#«£TTtt-e©ssm**$e»ngft<«j? 
^ntoT, MTf m>7u >$5Vitt^>x'j >m^,&m^mm-r^>z\t\z 

20 ssk, ^mm^m±m^mm-r^>t. MTf Mmmmw-amv^nm^cD 
ftfctfwmzn. &&mmmm±m\z MTf &m&<t?2>&i'%&&&-r2> n 
mzntz. fct, MTf hMTf&mmt-rzmm&wm-t&ztiz&v. 

^«f£ffl * $ 5 fc«MsT <5 - £ **«l«rT# S. 

25 i) &nmi&%mm<D&m±.mfr*>mM?z> ; 

2) MTft^t5^>/^»(DcDNA^fi)iacDNA7l , ^7'J-^6 

3) -l*-* H two hybrid ST MTf ii^t5^>/^J|Oc DNA$i?D-z 
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5 2) mmmn^xmi) xmmvrcmmmizmuaLx-^mm^mv tvx 
z.o&o\zi,x%*>nz> MTf femmmttn&fohLT$k'¥tMj&femmz 

10 Rj^ttMTf, #i:b< «GP I 7>#-0i§&2:;XtILfcMTf tt, MTf 

MTf, ^ksgpi T>*-M^^^ab^MTf ^#^nii5S«{^ffl-e 

15 1) OA (^teKgi^) 

2) ra ojy??-mm®&) 

5) SMS* ^©Hfc-frcopfSi 

20 6) mm&^nk&0k 

7) tifSJIS, 

8) ##T 

9) £fc#^£cDfH§Jfi£ 

1) ffi^iJ#^: 2©T^y^SH^J^*-r^^>A°^K ; 

2) ffi?iJ#-5f : 4 0T5y^iS^J^f ^.^>A^K ; 
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3) isai#**; 1 5<DT^;m®M**i-?z>?>wnm$ 

4) 2Xii4X(il5©^>/^i$3-FT5DNAiXh'J>y 

5 5) ±151) , 2) % 3) %&m<D*>/'V7nfriE>GP I T>t> — Mi&& 

MTfXJI^D- KtSDNAti ^J^. »^ P C 

(Molecular Cloning: A Laboratory Manual, 2nd Edt.,15 Cold Spring 
Harbor Laboratory Press(1989), PCR A Practical Approach, IRL Press 200- 

io 2io(i99i» mo^mz&v. mmmtebit&mizftm'rzzLtw'vizz,. 
2?-&mm-rz> 0 zsm^pp-iz. MTf $>%>wtMH ktsd 

15 turn ^*kr#§sfs§ss»M&, «in^ini&. mmmm. 

1994) A^lf^nS. SfoT, iDNA^g^tM^tt^CttCiO, ft 

O3te^»a0« £*HJ!Sf*i iz m At* SJffitL/m £ -f ^ ^ ^ - £ 

25 >X,1994=¥4 £^,20-45P\ §*lifcE^i§ : PJ 1 12(15)(1994), H^g^SiJi rjffc 

^•©*aia«j ,^±a (1996) ) <Di*f e ti<Dj5&$>mm-?z>z\£rf-?%z>o 
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iiRNA^^KC, MTf MTf £=i — Ht5DNA^*^T 

#fi{;:#A-r& invivofe. :fc£r>*k h^£&3«<D^)!&£^DffiL#^DN 
ASI*CiAl, ^-<7)^)ia^^(CM-r ex vivo (HS1+M'X> 
7. ,1994 ^ 4 ^-^,20-45 ^ ,Z&0-),2Z-AS (1994) , ^igfi 

fl, 12(15)(1994)) o invivofe&*<fcD0?£L<^o 

m-v&z* invivoSiciDS^-r^^^ -ssw^«a^j^t$n, 

GP I T>#-£^£&^WM^>A?SI (GPIT>^3-^tiM 
MTf) S^l^«M)Z&b^MTfS'tt'fbTO<D«'&^«, ZtLt><D&L5-&m\Z]}\lZ.T, 

£-^£&Vipmtt^>A°^St (GP I 7>X—XmW. MTf) &3V>teW}7£b;t 
MTffett'MStO^tCte, -fMC(ilng~1 0 0 0mg/a, #£b<« 
1 u g~ 1 0 0mg/BT$5. 

*mmzz e>^ MTf o7>^if-x h^i:t»»J&iit?.. 

MTf c^T>^3*-X hiLTH JaMTf^X^MTf O^SSE^JICSO'V^T 
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7>?t>XDNAii MTf *=J-H-TSSB6lc:/W ^'J^Xl^St'JJ 
3* £ KXtt^U if* ^ HSI(H#T»*. 

^afe^^ric-rs^ticto, «fcif^©^n£»u ***ae*rc*5 MTf 

E?!l#*t2:x«4Xttl 5 l;:^T75/BSE*J£3-Kr*&*E^J£#SWK: 
/W^J^Xl55t U if 5? ? FT* S . 

u if* * varj- H ©as 2 ©tm-eoSHBMre* o , u if 5? * 

xrjmommm^o 1 o*«Ejt»c«»iLfc^-u if^x^n^x- k - ch 3 

25 b<te8~3 0j@> J;OffSKB12-30 fiCt^- 7 h SWT 5 . 

*56WIC*V>Ttt, -XV^^ZVtt F £V W ^'J^XtSmRNA ©« ft 
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Bioconjugate Chem. Vol.5, No.l, 1994 §r#10 Sffl^Sui t>T#3. 

#fgBJ3tC<fc<5;t U =f * £ Htt, mmRT*'£%a<D&f&fe, MZ-iZ Applied 

10 NAcDfl^&J&J , mm^mt^ 48 (3) : 180-193, 1990) . 

&5£WVtizf8~e£Z> MTf (D7>?zf~7> htLTte, 7>ft>XDNATS 

&fflI$«IT§ s b05"e*tlti, «fcOSVi^^l/^h*, £?£L< 12 500-600;* 
15 <Wfc«6fflT?#S (SH;&S0!I3#BB) . 

*5£wvmm-? z>i?i MTf&im*, mvm^ 2 x« 4 x& 1 5 k^tt s / &bb 

<08A.tf, «r^^««JBll. ^>^SI. P. 3 8 9-3 9 
7, 1 9 9 2#HR) Srffl^T, «t®t^SE5tt*«)BB^I## 2 Xte4 Xtt 1 5 

25 snfcv*. %mm\z\zm*<D^. mmmmrz&Q* z\nt>%*mmwm\z 
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^mmmm^CD^ (Kato et al. ; J. Cell Biol., vol. 100, p.477~485, 
1985). lzmCTW¥Jfo$knfrt>mffiVfz B Ttefr-Z. *k'&4mi&(DM®ia*& 

-f — ^H&ifc ( DMEM, Flow Laboratories ft) CTlB#FI, 0.15%^^^ 
— tf (Worthington Biochemical ft) &StS DMEM (CT 3 Bf P^-f >^tzl^<— h 

mmm-J^XT-ypisr-U- (Corning ft) iZffimV. 37t:, 5%C0 2 ^T{C 
10 T 10%*y z/JfelfcMm (H^fcffc) , 50/ig/mL TXn;Wt*>^, 50U/mLG tl U 
^A, 60jUg/mL^^-V'1'->> (^_h, l^^m) , 250^g/mL T>*^D :>> 
B (ICN Biochemical ft) £^tf 7^:7 T^£-f — t?)lt&M ( a -MEM, 
^) (medium A) Mlfil?f <£> DMEM (medium B) ffTig^Lfc. 

15 ATDC5 <Z)^ 

atdc5 ummmmmn m®.. b#) ctDi?tAL7t. m«5%^^j«jfa?f 

(FCS H^fbfifc) , 10Mg/mL thh7>X7x'J> (Boehringer Mannheim 
ft) *5 «ktf 0.3nmol/mL M"fe l/>^" h U (^MHI) £^"tTAA F-12 
i& (Flow Laboratories ft) iz? JV^y Zl^fe't — t?)Ptgj& (DMEM, Flow 
20 Laboratories ft) £ 1:1 Tig^Ucfi IdT, 37t:, 5%C0 2 ^.ffi 

XU> (Sigma ft) SriPAfe^ (ft1tmi&) T ATDC5 *fflfl&£i«L-£:. 

frlt^MTf OcDNA ^D-^>^j:^Si3^J(D^ 

h fttdcfc ^ T total RNA ^iailfc^ Itt h MTf (Rose, T.M. et al., Pro NAS 
83, 1261-65, 1986 ) © I i i ^ I; 1 ^ H T 5'- 
GGCTGGAACGTGCCCGTGGGCTA-3' (forward) ( gH m # ^ : 5 ) , 5'- 
GTCCTGGGCCTTGTCCAGCAGTC-3' (reverse) (BB^J#^ : 6) ©7*7^7- 
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^^aSff" > total RNA lug 6> reverse transcription polymerase chain 
reaction (RT-PCR)& \Z&r>T 1.5kb CO MTf cDNA m^M^VfCo 
cDNA^f^^pBluescriptll SK^<^^— (Stratagene tt) CO Smal tymffilZffi. 
fy&/vTP P — >it L , Sequenase7-deaza-dGTP DNA sequencing kit (USB 1±) 
5 £/BV>T*fi£6B#!£#M£Lfc. cDNA Marathon 

cDNA amplification kit(Clontech tt) £rffl rapid amplification of cDNA end 
(RACE)^fTO fc. m#WK«^^tt#aifl&G> 2 total cDNA IC Marathon 

cdna 7 w-*7^—>3 >i/T, 7?zf*-7 : 7'f'?-L±m-cmmv 

Tz MTf ©mSBB^!l«fcO^:thb^:#S«J^'^<^- (5'- 
10 AGAGGGACTCCGAGTATCTGGTCTC-3' (forward) (S2^J#^ : 7) t 5'- 
GTCCGGCCCGACACCAACATCTTC-3'(reverse) (SE?U## : 8) ) &fflV>T 
RACE Srfrofc. £©if«$n;fc cDNA 4.5%T^ 'J^75 F^Wd 

T^iUT, © cDNA <D^m^ > H L , pBluescript II SK ^ 

15 Sequenase7-deaza-dGTP DNA sequencing kit 43 <£ XS ABI autosequencer (ABI 

MTf ^J%^ ATDC5 ^SEfcCQfEgg 

r> +r MTf cDNA (Kawamoto T. et al., E JB 1998) C0:£^ &%>W$C- 
20 CO GPI T>J3-f£&lZ&mU2 8mmzttfo?Z&&*Mmistz>b<D& 

pcDNA3.1/Zeo(+)^*^ ("IM h^^fD^-f ^XttWJW^P* 

— ^— /X>A>+J— Sr^tf : Invitrogen *L San Diego, CA) l~*&#o&Ay£:. 

Tfrtlt* ±fi£^tT EcoRI-NotI 7^^^>hSr^^^-J:0^0mb, 

pcDNA3.1/Zeo (+)C0 EcoRI-NotI gB&fCM^&A,*:. GPI T 

25 4fcS^UfelE»tt*f^«!l"rstCtt,PCRSfc«tDC-**©2 8 75/KfSd 

\Z7. hy73 F>£tf Alfc77^>h^l!l/. E8l0aHB£fTofcfft, 

pcDNA3.1/Zeo (+)C0 EcoRI-NotI aMftfcffl^o&Avfl!:. 

^C0j:^(CbT^:SC0MTfcDNA(MTfFull) £ GPI 7>#— MTf 

cDNA (MTf(-)GPI) SffAL/&757SH (pMTf Full *SW*pMTf (-)GPI) 
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sreau -^-n^n ATDcsiffljia mm. b*o \zh^>xy^^-> 3 > 

lsfz„ h : 7>Xyx.t7>'3>\Zl% Super Feet Transfection Reagent (QIAGEN) 
*m^tlo ttisy (Zeocinrlnvitrogen ft) KcfcDjl^U &%.fcb?>X7* 

5 s^tfjlcteu ATDC5iisffl8&£ 10 cm l/C 2 x 10 5 <@O«^S®bT, 1? 

B, ^A-T^y^X^ H DNA £3- 2wg (pMTf FuU pMTf(-)GPI) £ 
SuperFect Transfection Reagent *&i£~40/zL ^-^n^nWHto^^^^ 

5%co 2 ^*@tt 1 e#r^#^, jhm&MzmnisTZ 1 b^*l^. 

h7>^7x^ya>10i, if ^ v > 50 m g/mL ^fcifoM^inigite Til 
iR£H#}U 2 B*3#{C^^^fT^^6 2iir B 1^Lfeo MTf 
Full MTf(-)GPI ££^£^51^ & ATDC5 Sffl^S»5r#T, mmtt 

^ > £ 50 u g/mL ^^jMM^nigifcTiiifS L- fc. 

atdc5 m^a^o^if * wvtmfc^nsm 

ATDC5 *fflj&^^*e>^1^ MTf »fe^tf>fi51« Northern blotting ICTttK 
IsfCo Mifc&i) t£ fi ATDC5 ^g<*<k 0 ^X~v>5P*->7*- hfeK«fcoT total 

20 RNA &ffl£( L , total RNA 10 n g £ 2.2mol/L *^A7^f t h* £^ £ 1% 
7 fin— X¥)l'P\ZTm^.faW}Vfz'&, Hybond-N membrane (Amersham ft) 
dlte^L/Co d CD* 32 p Tr^;Ubfc2.2kb (D ^"9"^ MTf cDNA ~fu 

-^T42t:. 16^A-r^U^Xbfc. ^>yU->Sr^^ BioMax X-ray 
film (Kodak ft) \Z-%0X:^^tVX^i/±)V^\hL'ti o mZntz&Zfk&m 2 

25 Id^To 

-eo^> MTf FuMmzl5^Tt*?n->j->/^— 1 * 4&£tf5 d&^T 

^i*-* MTf iiew^^UTv^ ^ tzmmi-tz. 

£Tz> MTf(-)GPI mz^Xit^7U->i-y;^-3. 3N, 8, 9&£Zfl 
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(-)gpi-3 &&m\stLo 

ATDC5 Mf&^&WtW^ MTf £ >/\°^ (D^M 
ATDC5 ilS^©^^^ MTf ^ yn$<D%m$. Western Blotting \ZXm 
5 mLfZo mfamzfcATDC5mmft&K>mmft?>^?*ffimV-Z, lO^g/lane 
"TSDS-PAGE SrfTVi, polyvinylidene difluoride membraen (Milipore ft)Kl$S 
^L7Cc &^Ltc*>7U>fe4%X*&$Jl?T°7ny=>r>tfl,rc.'&. lit MTf 
jfilM (1:500 ; Eur. J. Biochem. 256, 503-509 (1998)) T4t, 14 Bffia^Jfc 
£ 125 I b V *7 X IgG(Fab')2 7 =7 9* > h (Amersham 1±) 

10 2P#^M^^-fr^ 0 *y~7V>*:%tW<ek, BioMax X-ray film -80*0 T*I^ X 

^(Dmm. MTf Full Wlz&^TltZu-yj-y/^- 1 iz&^TV-V-if 
MTf *>/^* s &5S3!l/T^5z:££*RU;fc. une>©^o->$ MTf »*fl 
IBm«c ( Full-l&J;tf Full-5) <h^Lfc. 

15 

mmm l : MTf »*J»Si#fc;*3ttS*fc#$Mfc 

MTf5fl«i5Bin*s 6^7;^-?xj^i/- h 4.o x io 4 m<Dnm*mmvT. 
MTf mms&M&ttMTf Fuiimz&^T MTfomfc?t?>/*t7<D5£m&mm 

20 Lfc Full -1 &&tf Full-5 flelCOHTfcttbfc:. MTf(-)GPI flefc&HTWu MTf 

<Dmfc^<Dm%i*mmLtz gpi-3 mz-D^x^nvtco 

m^xmmvtzo —D<Dmmm^2®m*^n\zto, 'ptz<tb2 o omv> 
-oxv>im&Tx\zftm®iM ( p c-d «U[tMc^bfe^roi:^tT, 

MTf j&HJfglH* ( Full -1 Full-5) %.ZS MTf(-)GPI ((-)GPI-3) tt 20 

B«ftfc$Mt£w&u mam 29 HBfcettiaoias^«*«tt#jBBflaic»fl: 

Lfc (04) , 
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££tw, -f>X'J> (lO(g/mL) #&T (DayO=fcD«J) 7?, 

-T U >##&T«fc D t>#< ©aite©aBIia^lB***)C#i!«lia«JC-round"LTli 
5 7to 

10 »>'tJ-4 £ tt#l8llfi©^at±flltt#Jh«:#»Wftl x 10 6 {@<Z>SHJ&£ 10cm iJJV^ 
—f^f yaCliL, medium A (10mL)tCT37t:, 5%C0 2 M*MTTig«L 7c. 
3 >^;i/X> ht2B§ lZ:*Ejfil«0 medium B (5mL)tC3£^LT 24 NflBJ^tw, 
ig*±« (CM) &®iRLTmft»C«b>t. ft*5, CM«®JR^5%lc:^-5J;^lC 

15 MTfSJiS&^flc (Full-5) *5«fctf*MRtte (pC-l) <£>MJi&£, 6 TtT^^^X^ 
y I — h \Z & 8.0 X 10 4 fi/well tC & S £ 5 lCifcfflJl& £iM b T , *ij#J^ JfetC T 37"C , 
5%COjMITT^tLfc 0 3>7M>M:lLfc3B« (Day7) «fcD, %\Z 
EWhtz CM £±#<7>JMifc0> 60%t::&3 £5 fcSHmU I^B^ lOwg/mL r7~/ 
-f >X U >£»IbT 37t:, 5%C0 2 ^ffiTT^ *>\Z 48 

20 CM mUaMtfc 48 >#K«, CM£»bJt MTfiM^t* ( Full-5(+)CM) U 

m*^Vtz.„ dtUCfcfU CM imiKKD MTf ?%Wfr (Full-5(-)CM) it. MMffi 

mit&z^? ?-<D&&&mt£i*:tzMmft ( p c-2(+)cm *5«ktK(-)CM) tes 
m cnmmm&^istco 19 2-<D&*&m^td®i&mrz\t cm mmz 

Ctl6©jg*tt CM ^(3 MTf SrStt{b-rs«JH*«#«ETS Z\ tM&TZ. 
H»!I3 : 7>5 1 -fe>^MTfRNA©ifl*!I58Stw«t*«:#^{b 
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7 >3Hz: >7, MTf RNA £ilfiJf£5E£ itfc ATDC5 *BM^*fc (A-01, A-05, A-08, 
A-09, A-ll, A-12, A-23, A-24) £rf£§3 Lfc. > 7^7X7 >3Hz: >X MTf RNA 
«U PCR (primer 5'-GGTGTGTTGAGGGGCGTGGACTCT-3' (iB^J#^ : 9 ) 
'RXS S'-TCACCAACGGCTTTGAGCACATCAC-S' (ie^iJ#-^ : 1 0 ) £<£ffl) T 
5 "^T* MTf © cDNA HfrK-SritiliU -en?: pGEM-T Easy Vector (Promega) 
tCim^A/^ Apal-NotI T^OffiLT pcDNA3.1/Zeo(+) <D Apal-NotI U 

TzU^<OUn^Unm^ : 1 1 

10 (pC-l) . 

bizm^fc-ju— -7\$±.mxm^tc A P ai-Noti mfrx$>z>o 

15 IM^fiETlC&^T, RT-PCR Southern Blotting \Z £ DiitS&bfc. ^-ffclftf;:^ 

D - > ©iifflJ§&^ £ - >5 t * zs 7 h ?£ (' <fc -o X total RNA ffi L- fc* 
Z. CD total RNA 1 p. g ^ b SUPERSCRIPT pre-amplification system ^ry b 
(Life Technologies *fc) &m ^X 1 cDNA &-&!&lstCo cDNA &^>^l/ 
-hiLT, TyU^>3t^^fC3^bT« 5'-TGCTACrrCATCGACCC-3' 
20 (forward) (BH^J#-^ : 12) , 5'-AAAGACCTCCCCTCCATCT-3' (reverse) (BS 
: 1 3) CDT^-fT— tt&m^X PCR ^rfrofe. dCD PCR £Jfc$t£ 1% 
T^D-Xy;i/tp(3T«^»lUfc^, Hybond-N membrane (Amersham *t) 

V^7 > T^U*>cDNA7 P P-^T42 , C, 16 B#|b1/W t/'J ^XbfCo 
25 1/ > £ 0.5% SDA 0.2XSSC T i)fc#^ BioMax X-ray film (Kodak *fc) (3-80^ 
L T -> y fctefcH L fc. 
^^n^*Sria7 {C^To T>5=-fe>X MTf RNA te, ^TO»A-12 (1/ 
->6) Tf*fe3^<, #^TA-11 (l/->5) "TSiK fg^ELT^fco ^tlt^ 
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m^mrn 

2. MTf^tt^P 7 6^>A'^R, t hp 9 7^>A^H. &.t>*P 7 6^> 
5 Ai7ffeKttp9 7^>A^«£D-FT£DNA<hXhU>:xx.>h&^# 

MTf flltt*Wrs^>A^K^&^:S»«J:0a^$n«»*3S 1IH*©**:#^ 

3 . MTf jTOT© StRSnsW^ l jEffi0tt#7gj£tigjiffi| : 

10 1) SB^iJ#^ : 2<DTSS&&m&tiTZ>9>rt9R: 

2) i£^J#^- : 4©75 7iSE^J^fr5^>/^I; 

3) @e?iJ#^-; 1 5©X$/»E^&W"r5:*>A**R;fttf 

4) mnm^: 2Xti4Xttl5©^>/^SS3-HT5DNAtXhiJ>v 
x>h^#TOW7*'J^ X-TSDNAldcfcoTzi— HSnS7$yitffi5iJ 

15 MTf »tt£#?" 5 

4. MTf hp 9 7^>/t^»T?**il^3S2BE«i<0«:#^(EJiSS. 

5. ?JJ8te MTf £#tT HcPrf^jMOffll. 

6. nJM£MTf *^0GP I 7>#— <B«S^tHLfc'b07?*S, I»3fc^5fE 

20 7. KT©^-rn**o^>/ , «^H*3--H"rsDNA*«»*-ji*nfc5s^^ 

1) @B^iJ#^: 2(DT^y^S2^J^W-r^)^>A"^K ; 

2) 40)7=, sm&M&m-fzzynzm. ; 

3) E?!l#^; 1 5 0T=ymgH^JSWrs^>A*^MR:^ 

25 4) SB?iJ#^: 2Xtt4X(il 5 ©^>/^g§3 - HtSDNAiX h 'J >y 
x>b^frTOW7*'J^'f XtSDN AtCfc^Tn— h* $*l£T 5 /8&2?«1 
$f U ^OMTffiH4S:Wr^^>A 0 ^K ; 

5) ±151) , 2) , 3) Xtt4) IH«cO^>/t^K^e>GP 17>*-f^ 

>A*». 
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8 . MTf &mmKtz>mm.twmtz>mim 1 ftm.<DtkWMf&&m#\. 

10. OA <£JBttHfl|s£) ;RA O)V?^mMB0k) ; *V«fc«kaMffl5#-& 

11. MTf^T>^^-Xh^tr«C#^b«JM. 

10 12. MTf OT>^rf-X hri^MTfirtteXteMTf £3 — K-TSIfflfcC/Vf 
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<no> wmmm^it 
<i2o> &*mfit&mm 

<130> YCT-501 
<160> 15 

<210> 1 
<211> 2388 
<212> cDNA 
<213> Rabbit 
<400> 1 

gccgccgctc actcgttcgc actcggacic agacccagtc cgaccccctg gactgcgcca 60 

tgcggtgccg aagcgcggct atgtggatct tcctggccct gcgcaccgca ctcggcagcg 120 

tggaggtgcg gtggtgcacc gcgtccgagc ccgagcagca gaagtgcgag gacatgagcc 180 

aggccttccg cgaagccggc ctccagcccg ccctgctgtg cgtgcagggc acctcggccg 240 

accactgcgt ccagctcatc gcggcccacg aggccgacgc catcactclg gacggaggag 300 

ccatttacga ggcggggaag gaacacggcc tgaagcccgt ggtgggcgaa gtgtatgacc 360 

aagaggtggg cacctcctac tacgctgtgg ccgtggtcaa gaggagctcc aacgtgacca 420 

tcaacaccct gagaggcgtg aagtcctgcc acacgggcat caaccgcacg gtgggctgga 480 

acgtgcctgt gggctacctg gtggacagcg gccgcctctc agtgatgggc tgtgacgtgc 540 

tcaaagcggt cagcgagtac ttcgggggca gctgcgtccc tggggcagga gagaccagat 600 

actcggagtc cctctgtcgc ctctgccggg gcgacacctc cggggagggg gtgtgtgaca 660 

agagccccct ggagcggtac tacgactaca gcggggcctt ccggtgcctg gcagaaggcg 720 

caggggacgt ggcctttgtg aagcacagca cggtgctgga gaacacggat gggagaacac 780 

tgccctcctg gggccacatg ctgatgtcac gggactttga gctgctgtgc cgggacggca 840 

gccgggccag cgtcaccgag tggcagcact gccacctggc ccgggtgccc gcccacgccg 900 

tggtggtccg ggccgacacc gacgcaggcc tcatcttccg gcttctcaat gagggccagc 960 
ggctgttcag ccacgagggc agcagcttcc agatgttcag ctcggaggcc tacggccaga 1020 
agaacctgct gttcaaagac tccacgctgg agctggtgcc catcgccaca cagacctacg 1080 
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aggcctggct gggccccgag tacctgcacg ccatgaaggg tctgctctgt gaccccaacc 1140 
ggctgccccc atacctgcgc tggtgcgtgc tgtccacccc cgagatccag aagtgtggag 1200 
acatggccgt ggccttcagc cggcagaggc tcaagccgga gatccagtgt gtctcggcgg 1260 
agtcccccca gcactgcatg gagcagatcc aggctgggca catcgatgct gtgaccctga 1320 
acggggagga cattcacaca gcggggaaga cttatgggct gatcccggct gccggggagc 1380 
tgtatgccgc ggacgacagg agtaactcgt acttcgtggt ggccgtggtg aagcgagaca 1440 
gcgcctacgc cttcaccgtg gacgagctgc gcgggaagcg ctcctgccac cccggcttcg 1500 
gcagcccggc cggctgggac gtcccggtgg gcgccctcat ccactggggc tacatccggc 1560 
ccaggaactg cgacgtcctc acagcggtgg gtcagttctt caacgccagc tgtgtgccgg 1620 
tgaacaaccc caagaagtac ccctcctcgc tgtgcgcact ctgcgtgggt gacgagcagg 1680 
gccgcaacaa gtgcactggc aacagccagg agcggtacta tggcgacagt ggcgccttca 1740 
ggtgcctggt ggagggtgca ggggacgtgg ccttcgtcaa gcacacgacc atctttgaca 1800 
acacaaatgg ccacaatccc gagccgtggg ctgcccatct gaggagccag gactacgagc 1860 
tgctgtgccc caacggcgcg cgagctgagg cgcaccagtt tgccgcctgc aacctggccc 1920 
agattccgtc ccacgccgtc atggtgcggc ccgacaccaa catcttcacc gtttacggac 1980 
tgctggacaa ggcccaggac ctgtttggag acgaccacaa caagaacggg ttcaagatgt 2040 
tcgactcctc cagctaccac ggccgagacc tgctcttcaa ggacgccacg gtgcgcgctg 2100 
tgcctgtggg cgagaggacc acctaccagg actggctggg gccggactac gtggcggctc 2160 
tggaagggat gcagtcacag cggtgctcag gggcagccgt cggcgccccc ggggcctcgc 2220 
tgctgccgct gctgcccctg gctgcgggcc tcctgctgtc ttcgctctga gagcagcccc 2280 
gggcagcctc ggccccggca ggggagcctg cgcggaagct tcctgaacga gcccgcgccc 2340 
tggctggatg tggttacctc ggcgagccgc ggggccgcgc ttcccccg 2388 

<210> 2 
<211> 736 
<212> PRT 
<213> Rabbit 
<400> 2 

Met Arg Cys Arg Ser Ala Ala Met Trp lie Phe Leu Ala Leu Arg Thr 
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1 5 10 15 

Ala Leu Gly Ser Val Glu Val Arg Trp Cys Thr Ala Ser Glu Pro Glu 

20 25 30 

Gin Gin Lys Cys Glu Asp Met Ser Gin Ala Phe Arg Glu Ala Gly Leu 

35 40 45 

Gin Pro Ala Leu Leu Cys Val Gin Gly Thr Ser Ala Asp His Cys Val 

50 55 60 

Gin Leu He Ala Ala His Glu Ala Asp Ala He Thr Leu Asp Gly Gly 
65 70 75 80 

Ala He Tyr Glu Ala Gly Lys Glu His Gly Leu Lys Pro Val Val Gly 

85 90 95 

Glu Val Tyr Asp Gin Glu Val Gly Thr Ser Tyr Tyr Ala Val Ala Val 

100 105 110 

Val Lys Arg Ser Ser Asn Val Thr He Asn Thr Leu Arg Gly Val Lys 

115 120 125 

Ser Cys His Thr Gly He Asn Arg Thr Val Gly Trp Asn Val Pro Val 

130 135 140 

Gly Tyr Leu Val Asp Ser Gly Arg Leu Ser Val Met Gly Cys Asp Val 
145 150 155 160 

Leu Lys Ala Val Ser Glu Tyr Phe Gly Gly Ser Cys Val Pro Gly Ala 

165 170 175 

Gly Glu Thr Arg Tyr Ser Glu Ser Leu Cys Arg Leu Cys Arg Gly Asp 

180 185 190 

Thr Ser Gly Glu Gly Val Cys Asp Lys Ser Pro Leu Glu Arg Tyr Tyr 

195 200 205 

Asp Tyr Ser Gly Ala Phe Arg Cys Leu Ala Glu Gly Ala Gly Asp Val 

210 215 220 

Ala Phe Val Lys His Ser Thr Val Leu Glu Asn Thr Asp Gly Arg Thr 
225 230 235 240 
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Leu Pro Ser Trp Gly His Met Leu Met Ser Arg Asp Phe Glu Leu Leu 

245 250 255 

Cys Arg Asp Gly Ser Arg Ala Ser Val Thr Glu Trp Gin His Cys His 

260 265 270 

Leu Ala Arg Val Pro Ala His Ala Val Val Val Arg Ala Asp Thr Asp 

275 280 285 

Ala Gly Leu He Phe Arg Leu Leu Asn Glu Gly Gin Arg Leu Phe Ser 

290 295 300 

His Glu Gly Ser Ser Phe Gin Met Phe Ser Ser Glu Ala Tyr Gly Gin 
305 310 315 320 

Lys Asn Leu Leu Phe Lys Asp Ser Thr Leu Glu Leu Val Pro He Ala 

325 330 335 

Thr Gin Thr Tyr Glu Ala Trp Leu Gly Pro Glu Tyr Leu His Ala Met 

340 345 350 

Lys Gly Leu Leu Cys Asp Pro Asn Arg Leu Pro Pro Tyr Leu Arg Trp 

355 360 365 

Cys Val Leu Ser Thr Pro Glu He Gin Lys Cys Gly Asp Met Ala Val 

370 375 380 

Ala Phe Ser Arg Gin Arg Leu Lys Pro Glu lie Gin Cys Val Ser Ala 
385 390 395 400 

Glu Ser Pro Gin His Cys Met Glu Gin lie Gin Ala Gly His He Asp 

405 410 415 

Ala Val Thr Leu Asn Gly Glu Asp He His Thr Ala Gly Lys Thr Tyr 

420 425 430 

Gly Leu He Pro Ala Ala Gly Glu Leu Tyr Ala Ala Asp Asp Arg Ser 

435 440 445 

Asn Ser Tyr Phe Val Val Ala Val Val Lys Arg Asp Ser Ala Tyr Ala 

450 455 • 460 

Phe Thr Val Asp Glu Leu Arg Gly Lys Arg Ser Cys His Pro Gly Phe 
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465 470 475 480 

Gly Ser Pro Ala Gly Trp Asp Val Pro Val Gly Ala Leu He His Trp 

485 490 495 

Gly Tyr lie Arg Pro Arg Asn Cys Asp Val Leu Thr Ala Val Gly Gin 

500 505 510 

Phe Phe Asn Ala Ser Cys Val Pro Val Asn Asn Pro Lys Lys Tyr Pro 

515 520 525 

Ser Ser Leu Cys Ala Leu Cys Val Gly Asp Glu Gin Gly Arg Asn Lys 

530 535 540 

Cys Thr Gly Asn Ser Gin Glu Arg Tyr Tyr Gly Asp Ser Gly Ala Phe 
545 550 555 560 

Arg Cys Leu Val Glu Gly Ala Gly Asp Val Ala Phe Val Lys His Thr 

565 570 575 

Thr He Phe Asp Asn Thr Asn Gly His Asn Pro Glu Pro Trp Ala Ala 

580 585 590 

His Leu Arg Ser Gin Asp Tyr Glu Leu Leu Cys Pro Asn Gly Ala Arg 

595 600 605 

Ala Glu Ala His Gin Phe Ala Ala Cys Asn Leu Ala Gin He Pro Ser 

610 615 620 

His Ala Val Met Val Arg Pro Asp Thr Asn He Phe Thr Val Tyr Gly 
625 630 635 640 

Leu Leu Asp Lys Ala Gin Asp Leu Phe Gly Asp Asp His Asn Lys Asn 

645 650 655 

Gly Phe Lys Met Phe Asp Ser Ser Ser Tyr His Gly Arg Asp Leu Leu 

660 665 670 

Phe Lys Asp Ala Thr Val Arg Ala Val Pro Val Gly Glu Arg Thr Thr 

675 680 685 

Tyr Gin Asp Trp Leu Gly Pro Asp Tyr Val Ala Ala Leu Glu Gly Met 
690 695 700 
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Gin Ser Gin Arg Cys Ser Gly Ala Ala Val Gly Ala Pro Gly Ala Ser 
705 710 715 720 

Leu Leu Pro Leu Leu Pro Leu Ala Ala Gly Leu Leu Leu Ser Ser Leu 
725 730 735 

<210> 3 
<211> 2341 
<212> cDNA 
<213> Human 
<400> 3 

gcggacttcc tcggacccgg acccagcccc agcccggccc cagccagccc cgacggcgcc 60 

atgcggggtc cgagcggggc tctgtggctg ctcctggctc tgcgcaccgt gctcggaggc 120 

atggaggtgc ggtggtgcgc cacctcggac ccagagcagc acaagtgcgg caacatgagc 180 

gaggccttcc gggaagcggg catccagccc tccctcctct gcgtccgggg cacctccgcc 240 

gaccactgcg tccagctcat cgcggcccag gaggctgacg ccatcactct ggatggagga 300 

gccatctatg aggcgggaaa ggagcacggc ctgaagccgg tggtgggcga agtgtacgat 360 

caagaggtcg gtacctccta ttacgccgtg gctgtggtca ggaggagctc ccatgtgacc 420 

attgacaccc tgaaaggcgt gaagtcctgc cacacgggca tcaatcgcac agtgggctgg 480 

aacgtgcccg tgggctacct ggtggagagc ggccgcctct cggtgatggg ctgcgatgta 540 

ctcaaagctg tcagcgacta ttttgggggc agctgcgtcc cgggggcagg agagaccagt 600 

tactctgagt ccctctgtcg cctctgcagg ggtgacagct ctggggaagg ggtgtgtgac 660 

aagagccccc tggagagata ctacgactac agcggggcct tccggtgcct ggcggaaggg 720 

gcaggggacg tggcttttgt gaagcacagc acggtactgg agaacacgga tgggaagacg 780 

cttccctcct ggggccaggc cctgctgtca caggacttcg agctgctgtg ccgggatggt 840 

agccgggccg atgtcaccga gtggaggcag tgccatctgg cccgggtgcc tgctcacgcc 900 

gtggtggtcc gggccgacac agatgggggc ctcatcttcc ggctgctcaa cgaaggccag 960 

cgtctgttca gccacgaggg cagcagcttc cagatgttca gctctgaggc ctatggccag 1020 

aaggatctac tcttcaaaga ctctacctcg gagcttgtgc ccatcgccac acagacctat 1080 

gaggcgtggc tgggccatga gtacctgcac gccatgaagg gtctgctctg tgaccccaac 1140 
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cggctgcccc cctacctgcg ctggtgtgtg ctctccactc ccgagatcca gaagtgtgga 1200 
gacatggccg tggccttccg ccggcagcgc ctcaagccag agatccagtg cgtgtcagcc 1260 
aagtcccccc aacactgcat ggagcggatc caggctgagc- aggtcgacgc tgtgacccta 1320 
agtggcgagg acatttacac ggcggggaag aagtacggcc tggttcccgc agccggcgag 1380 
cactatgccc cggaagacag cagcaactcg tactacgtgg tggccgtggt gagacgggac 1440 
agctcccacg ccttcacctt ggatgagctt cggggcaagc gctcctgcca cgccggtttc 1500 
ggcagccctg caggctggga tgtccccgtg ggtgccctta ttcagagagg cttcatccgg 1560 
cccaaggact gtgacgtcct cacagcagtg agcgagttct tcaatgccag ctgcgtgccc 1620 
gtgaacaacc ccaagaacta cccctcctcg ctgtgtgcac tgtgcgtggg ggacgagcag 1680 
ggccgcaaca agtgtgtggg caacagccag gagcggtatt acggctaccg cggcgccttc 1740 
aggtgcctgg tggagaatgc gggtgacgtt gccttcgtca ggcacacaac cgtctttgac 1800 
aacacaaacg gccacaattc cgagccctgg gctgctgagc tcaggtcaga ggactatgaa 1860 
ctgctgtgcc ccaacggggc ccgagccgag gtgtcccagt ttgcagcctg caacctggca 1920 
cagataccac cccacgccgt gatggtccgg cccgacacca acatcttcac cgtgtatgga 1980 
ctgctggaca aggcccagga cctgtttgga gacgaccaca ataagaacgg gttcaaaatg 2040 
ttcgactcct ccaactatca tggccaagac ctgcttttca aggatgccac cgtccgggcg 2100 
gtgcctgtcg gagagaaaac cacctaccgc ggctggctgg ggctggacta cgtggcggcg 2160 
ctggaaggga tgtcgtctca gcagtgctcg ggcgcagcgg ccccggcgcc cggggcgccc 2220 
ctgctcccgc tgctgctgcc cgccctcgcc gcccgcctgc tcccgcccgc cctctgagcc 2280 
cggccgcccc gccccagagc tccgatgccc gcccggggag tttccgcggc ggcctctcgc 2340 
gctgcggaat ccagaaggaa gctcgcga 2368 

<210> 4 
<211> 738 
<212> PRT 
<213> Human 
<400> 4 

Met Arg Gly Pro Ser Gly Ala Leu Trp Leu Leu Leu Ala Leu Arg Thr 
15 10 15 
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Val Leu Gly Gly Met Glu Val Arg Trp Cys Ala Thr Ser Asp Pro Glu 

20 25 30 

Gin His Lys Cys Gly Asn Met Ser Glu Ala Phe Arg Glu Ala Gly He 

35 40 45 

Gin Pro Ser Leu Leu Cys Val Arg Gly Thr Ser Ala Asp His Cys Val 

50 55 60 

Gin Leu lie Ala Ala Gin Glu Ala Asp Ala He Thr Leu Asp Gly Gly 
65 70 75 80 

Ala He Tyr Glu Ala Gly Lys Glu His Gly Leu Lys Pro Val Val Gly 

85 90 95 

Glu Val Tyr Asp Gin Glu Val Gly Thr Ser Tyr Tyr Ala Val Ala Val 

100 105 110 

Val Arg Arg Ser Ser His Val Thr He Asp Thr Leu Lys Gly Val Lys 

115 120 125 

Ser Cys His Thr Gly He Asn Arg Thr Val Gly Trp Asn Val Pro Val 

130 135 140 

Gly Tyr Leu Val Glu Ser Gly Arg Leu Ser Val Met Gly Cys Asp Val 
145 150 . 155 160 

Leu Lys Ala Val Ser Asp Tyr Phe Gly Gly Ser Cys Val Pro Gly Ala 

165 170 175 

Gly Glu Thr Ser Tyr Ser Glu Ser Leu Cys Arg Leu Cys Arg Gly Asp 

180 185 190 

Ser Ser Gly Glu Gly Val Cys Asp Lys Ser Pro Leu Glu Arg Tyr Tyr 

195 200 205 

Asp Tyr Ser Gly Ala Phe Arg Cys Leu Ala Glu Gly Ala Gly Asp Val 

210 215 220 

Ala Phe Val Lys His Ser Thr Val Leu Glu Asn Thr Asp Gly Lys Thr 
225 230 235 240 

Leu Pro Ser Trp Gly Gin Ala Leu Leu Ser Gin Asp Phe Glu Leu Leu 
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245 250 255 

Cys Arg Asp Gly Ser Arg Ala Asp Val Thr Glu Trp Arg Gin Cys His 

260 265 270 

Leu Ala Arg Val Pro Ala His Ala Val Val Val Arg Ala Asp Thr Asp 

275 280 285 

Gly Gly Leu He Phe Arg Leu Leu Asn Glu Gly Gin Arg Leu Phe Ser 

290 295 300 

His Glu Gly Ser Ser Phe Gin Met Phe Ser Ser Glu Ala Tyr Gly Gin 
305 310 315 320 

Lys Asp Leu Leu Phe Lys Asp Ser Thr Ser Glu Leu Val Pro He Ala 

325 330 335 

Thr Gin Thr Tyr Glu Ala Trp Leu Gly His Glu Tyr Leu His Ala Met 

340 345 350 

Lys Gly Leu Leu Cys Asp Pro Asn Arg Leu Pro Pro Tyr Leu Arg Trp 

355 360 365 

Cys Val Leu Ser Thr Pro Glu He Gin Lys Cys Gly Asp Met Ala Val 

370 375 380 

Ala Phe Arg Arg Gin Arg Leu Lys Pro Glu He Gin Cys Val Ser Ala 
385 390 395 400 

Lys Ser Pro Gin His Cys Met Glu Arg He Gin Ala Glu Gin Val Asp 

405 410 415 

Ala Val Thr Leu Ser Gly Glu Asp He Tyr Thr Ala Gly Lys Lys Tyr 

420 425 430 

Gly Leu Val Pro Ala Ala Gly Glu His Tyr Ala Pro Glu Asp Ser Ser 

435 440 445 

Asn Ser Tyr Tyr Val Val Ala Val Val Arg Arg Asp Ser Ser His Ala 

450 455 460 

Phe Thr Leu Asp Glu Leu Arg Gly Lys Arg Ser Cys His Ala Gly Phe 
465 470 475 480 
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Gly Ser Pro Ala Gly Trp Asp Val Pro Val Gly Ala Leu He Gin Arg 

485 490 495 

Gly Phe He Arg Pro Lys Asp Cys Asp Val Leu Thr Ala Val Ser Glu 

500 505 510 

Phe Phe Asn Ala Ser Cys Val Pro Val Asn Asn Pro Lys Asn Tyr Pro 

515 520 525 

Ser Ser Leu Cys Ala Leu Cys Val Gly Asp Glu Gin Gly Arg Asn Lys 

530 535 540 

Cys Val Gly Asn Ser Gin Glu Arg Tyr Tyr Gly Tyr Arg Gly Ala Phe 
545 550 555 560 

Arg Cys Leu Val Glu Asn Ala Gly Asp Val Ala Phe Val Arg His Thr 

565 570 575 

Thr Val Phe Asp Asn Thr Asn Gly His Asn Ser Glu Pro Trp Ala Ala 

580 585 590 

Glu Leu Arg Ser Glu Asp Tyr Glu Leu Leu Cys Pro Asn Gly Ala Arg 

595 600 605 

Ala Glu Val Ser Gin Phe Ala Ala Cys Asn Leu Ala Gin He Pro Pro 

610 615 620 

His Ala Val Met Val Arg Pro Asp Thr Asn He Phe Thr Val Tyr Gly 
625 630 635 640 

Leu Leu Asp Lys Ala Gin Asp Leu Phe Gly Asp Asp His Asn Lys Asn 

645 650 655 

Gly Phe Lys Met Phe Asp Ser Ser Asn Tyr His Gly Gin Asp Leu Leu 

660 665 670 

Phe Lys Asp Ala Thr Val Arg Ala Val Pro Val Gly Glu Lys Thr Thr 

675 680 685 

Tyr Arg Gly Trp Leu Gly Leu Asp Tyr Val Ala Ala Leu Glu Gly Met 

690 695 700 

Ser Ser Gin Gin Cys Ser Gly Ala Ala Ala Pro Ala Pro Gly Ala Pro 
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705 710 715 720 

Leu Leu Pro Leu Leu Leu Pro Ala Leu Ala Ala Arg Leu Leu Pro Pro 
725 730 735 

Ala Leu 

<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

ggctggaacg tgcccgtggg eta 

<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

gtcctgggcc ttgtccagca gtc 

<210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

agagggactc cgagtatctg gtctc 

<210> 8 
<211> 24 
<212> DNA 
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<213> Artificial Sequence 
<400> 8 

gtccggcccg acaccaacat cttc 

<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

ggtgtgttga ggggcgtgga ctct 

<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

tcaccaacgg ctttgagcac atcac 

<210> 11 
<211> 614 
<212> RNA 
<213> Mouse 
<400> 11 

tcaccaacgg ctttgagcac atcacagccc atcactgaca gatggccgct ctctacgagg 60 
taaccgacag gcacgttcca gcccacagtc cggttaatgc ctgtgtggca ggacttgacg 120 
cccttcaggg tgttgatggt aacattggaa ttcctcctga ccacagccac ggcataatag 180 
gaagtcccaa tgtcttggtc atagacttcc cccaccactg gcttcaggcc gtgctccttc 240 
cctgcctcat agatggcccc tccatccagg gtgatggcat ctgctttttg ttccttgatg 300 
agctggacac agtggtcagc ggagttgccc tggacgcaga gaagggaagg acgaatgcca 360 
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gctccctgga aggcctcgct catgtctttg cacttctgct gctctgcgtc tgagatggta 420 

caccactgca cctccatcac acagacgaca gtgcgcaggg acaggagtag ccaaaaagtc 480 

acgctcagga gcctcatggc aacgttgggt tggctggggt gctggcgggt ctgtcctggc 540 

ttcctcttcc ctggtctctc tggccttcac tatttaagcg cagcccgggg agagtccacg 600 

cccctcaaca cacc 614 

<210> 12 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

tgctacttca tcgaccc 

<210> 13 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 13 

aaagacctcc cctccatct 

<210> 14 
<211> 4158 
<212> cDNA 
<213> Mouse 
<400> 14 

ggtgtgttga ggggcgtgga ctctccccgg gctgcgctta aatagtgaag gccagagaga 60 
ccagggaaga ggaagccagg acagacccgc cagcacccca gccaacccaa cgttgccatg 120 
aggctcctga gcgtgacttt ttggctactc ctgtccctgc gcactgtcgt ctgtgtgatg 180 
gaggtgcagt ggtgtaccat ctcagacgca gagcagcaga agtgcaaaga catgagcgag 240 
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gccttccagg gagctggcat tcgtccttcc 
cactgtgtcc agctcatcaa ggaacaaaaa 
atctatgagg cagggaagga gcacggcctg 
gacattggga cttcctatta tgccgtggct 
aacaccctga agggcgtcaa gtcctgccac 
gtgcctgtcg gttacctcgt agagagcggc 
aaagccgttg gtgattattt tggaggcagc 
tccgagtccc tctgtcgcct ctgccgtggc 
agtcccctag agagatacta cgactacagt 
ggtgacgtgg ccttcgtgaa gcacagcaca 
ccttcctggg gcaagtccct gatgtcagag 
cgagccgaca tcactgagtg gagacgttgc 
gtggtcaggg gtgacatgga tggcggtctc 
ctgttcagcc acgaagacag cagcttccag 
aacttgctgt tcaaagactc caccttggag 
gcctggctgg gccaggaata cctgcaggcc 
ctgccccact acctgcgctg gtgtgtgctg 
atggctgtgg ccttcagccg ccagaatctc 
tcccctgagc actgcatgga gcagatccag 
ggcgaggaca tttacagggc aggaaaggtg 
tatgctgagg aggacaggag caattcctac 
tcctactcct tcaccctgga cgagcttcgc 
agcccagcgg gctgggaggt gcccatcggc 
aaggactgtg atgtcctcac agcggtgagc 
aacaacccta agaactaccc ttccgcacta 
cgcaacaaat gtgtggggag cagccaggag 
tgccttgtgg agcatgcagg ggacgtggct 
acaaatggtc acaatcctga gccttgggct 
ctgtgcccca atggggcacg ggctgaggta 



cttctctgcg tccagggcaa ctccgctgac 300 
gcagatgcca tcaccctgga tggaggggcc 360 
aagccagtgg tgggggaagt ctatgaccaa 420 
gtggtcagga ggaattccaa tgttaccatc 480 
acaggcatta accggactgt gggctggaac 540 
catctgtcag tgatgggctg tgatgtgctc 600 
tgtgtccctg gaacaggaga aaccagccat 660 
gactcttctg ggcacaatgt gtgtgacaag 720 
ggagccttcc ggtgcctggc ggaaggagcc 780 
gtgctggaaa atactgatgg aaacaccctg 840 
gacttccagc tactatgcag ggatggcagc 900 
cacctggcca aggtgcctgc tcatgctgtg 960 
atattccaac tgctcaacga aggccagctt 1020 
atgttcagct ccaaagccta cagccagaag 1080 
cttgtgccca ttgccacaca gaactacgag 1140 
atgaaggggc tcctctgtga tcccaaccgg 1200 
tcagcgcccg agatccagaa gtgtggagat 1260 
aagccggaaa ttcagtgtgt gtcggccgag 1320 
gctgggcaca ctgacgctgt gactctgagg 1380 
tacggcctgg ttccggcggc cggggagctg 1440 
tttgtggtgg ctgtggcaag aagggacagc 1500 
ggcaagcgtt cctgccaccc ctacttgggc 1560 
tccctcatcc agcggggctt catccggccc 1620 
cagttcttca atgccagctg cgtgcctgtc 1680 
tgtgcgctct gcgtgggaga cgagaagggc 1740 
agatactacg gctacagcgg ggccttcagg 1800 
ttcgtcaagc acacgactgt ctttgagaac 1860 
tctcacctca ggtggcaaga ctatgaacta 1920 
gaccagttcc aagcttgcaa cctggcacaa 1980 
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atgccatccc acgctgtcat ggtccgtcca 
ctggacaagg cccaggacct gtttggagac 
gactcctcca aatatcacag ccaagacctg 
ccagtccggg agaaaaccac atacctggac 
gaggggatgt tgtctcagca gtgctccggt 
ctggccctgc tcctgctgac cctggctgca 
ctgcttcagg ccacgcccag agcagggaaa 
catcagctaa ccctgcagga gagcgcgggg 
cacacacaca caagcctccg aggtgcgatt 
atgattgtta aggccaagtc ttcccacttg 
gagtagccca gtcactcctc ccacaccggt 
iggagcctcc tggctggctg gggtggttaa 
tgccatggca accgtggagc agcttccagc 
ggaaggagca caccaccaac ctagggaacc 
gctctcgctg ccccaccgct ctctcctatg 
aggggcaagg ctgctgagca catcagcctt 
ctctggacag caagattttg ctagactggg 
gatgaagtcc tccaaaaccc tcagaggaag 
tagtgtgtga gaaacttgat gcagggtgga 
gcaggacttg cgctgtctgc gctgcctgga 
ttctattgtt tgctctcctg gtctcagtct 
ccccttccca catcaccacg caagcacgca 
gtgtgaacat atctgaacat atctgcttgt 
ttcctgtcat gagctgggcc ttgggatata 
tcttcccttc accctgcacc tgttgggcag 
tcgaactgtg agagccaagg cctaggctgc 
aaaagtttlc caaagctacc agctcttacc 
aaataaaaag gagaagaaac aggagcaaac 
ggccgggagc tatttgtgtc ttggtctgtg 



gacaccaaca 


tct tcactgt 


gtatggact t 


2040 


gaccataaca 


agaacggtt t 


ccaaatgt t t 


2100 


ct tttcaaag 


atgctacagt 


ccgagcggtg 


2160 


tggctgggtc 


ctgactatgt 


ggt tgcgctg 


2220 


gcaggggccg 


cggtgcagcg 


agtccccctg 


2280 


ggcctcct tc 


ctcgcgttct 


ctgaagaccg 


2340 


gctacagagc 


tcaaccggaa 


gaaaccagga 


2400 


cgggatgagg 


agaggcaagg 


tgagaactca 


2460 


ctaacccaaa 


gagaaat ttc 


tagaatcagg 


2520 


ctggagccct 


caatacctga 


ggcgactggc 


2580 


ggcgccagca 


gcgaacctgt 


gcctcccacc 


2640 


gggggggggg 


gggagagtga 


agatgctggt 


2700 


ctctgtaccg 


gccacctggt 


gagatgccaa 


2760 


tgtgcgacac 


actaccaccc 


agcagcccct 


2820 


ggcacttgtc 


caccaaggcc 


acaccgtcgg 


2880 


ctgatgtgac 


accaaccaag 


gage cc age c 


2940 


atgggaggaa 


ggccagagct 


gtactgtggg 


3000 


gaagtgcccc 


caccttccca 


t taagaatgt 


3060 


aactatcctg 


t t taacggct 


cccgtggcaa 


3120 


cctcactgca 


caatgaaact 


gt tgecgaga 


3180 


caacat tagt 


t ttctccctg 


ccttcatata 


3240 


cgcgcacacg 


cacacgcaca 


cacct tatcc 


3300 


ctgaagaagt 


aggagctaac 


ccaaaataac 


3360 


ccacgagcca 


ggggattggg 


gagagecctg 


3420 


t tgcatctt t 


cgagaggatc 


cctggttctc 


3480 


cattttgcca 


ttgttctctc 


gagaaccaga 


3540 


ccagatct tg 


t tcccttaaa 


aaaaagtaat 


3600 


agccatcgtc 


agcacactgg 


aagcagcgtg 


3660 


tggggggcct 


cagatcccaa 


tgacaggeca 


3720 


15/19 










Hi. 



WO 01/13951 



PCT/JP00/05590 



ggttcccagt ggctcgcccc cacctgtggg cgacgacggg acagatcctt tccatggctc 3780 

accagtagag aaggtcctgg cagtgtccca gccagagtca cacaatcctg aggaaaatcg 3840 

gtcaccatgg tgcttgggag agcaagcccc tcctcctccc aglacacagc catccattct 3900 

tctctgagct ggggacttca cagtgagaag tgtactctgt gtgggcgact gtgctgccca 3960 

aagtgtgatg tctgtgccgt gtgcctttca ggtgtgactt tgaagagcgt tgtgtaaatg 4020 

acgtctgatt gccatgggcc actgctgtgt ttgtgctaaa gaaagacatt ggtttctttt 4080 

taaaataaag ccatatatcc ctgcatacgc agaggcttgg atcctggtgg aaaaaaaaaa 4140 

aaaaaaaaaa aaaaaaaa 4153 

<210> 15 
<211> 737 
<212> PRT 
<213> Mouse 
<400> 15 

Met Arg Leu Leu Ser Val Thr Phe Trp Leu Leu Leu Ser Leu Arg Thr 

15 10 15 

Val Val Cys Val Met Glu Val Gin Trp Cys Thr He Ser Asp Ala Glu 

20 25 30 

Gin Gin Lys Cys Lys Asp Met Ser Glu Ala Phe Gin Gly Ala Gly He 

35 40 45 

Arg Pro Ser Leu Leu Cys Val Gin Gly Asn Ser Ala Asp His Cys Val 

50 55 60 

Gin Leu He Lys Glu Gin Lys Ala Asp Ala He Thr Leu Asp Gly Gly 
65 70 75 80 

Ala He Tyr Glu Ala Gly Lys Glu His Gly Leu Lys Pro Val Val Gly 

85 90 95 

Glu Val Tyr Asp Gin Asp He Gly Thr Ser Tyr Tyr Ala Val Ala Val 

100 105 110 

Val Arg Arg Asn Ser Asn Val Thr lie Asn Thr Leu Lys Gly Val Lys 
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115 120 125 

Ser Cys His Thr Gly lie Asn Arg Thr Val Gly Trp Asn Val Pro Val 

130 135 140 

Gly Tyr Leu Val Glu Ser Gly His Leu Ser Val Met Gly Cys Asp Val 
145 150 155 160 

Leu Lys Ala Val Gly Asp Tyr Phe Gly Gly Ser Cys Val Pro Gly Thr 

165 170 175 

Gly Glu Thr Ser His Ser Glu Ser Leu Cys Arg Leu Cys Arg Gly Asp 

180 185 190 

Ser Ser Gly His Asn Val Cys Asp Lys Ser Pro Leu Glu Arg Tyr Tyr 

195 200 205 

Asp Tyr Ser Gly Ala Phe Arg Cys Leu Ala Glu Gly Ala Gly Asp Val 

210 215 220 

Ala Phe Val Lys His Ser Thr Val Leu Glu Asn Thr Asp Gly Asn Thr 
225 230 235 240 

Leu Pro Ser Trp Gly Lys Ser Leu Met Ser Glu Asp Phe Gin Leu Leu 

245 250 255 

Cys Arg Asp Gly Ser Arg Ala Asp He Thr Glu Trp Arg Arg Cys His 

260 265 270 

Leu Ala Lys Val Pro Ala His Ala Val Val Val Arg Gly Asp Met Asp 

275 280 285 

Gly Gly Leu He Phe Gin Leu Leu Asn Glu Gly Gin Leu Leu Phe Ser 

290 295 300 

His Glu Asp Ser Ser Phe Gin Met Phe Ser Ser Lys Ala Tyr Ser Gin 
305 310 315 320 

Lys Asn Leu Leu Phe Lys Asp Ser Thr Leu Glu Leu Val Pro He Ala 

325 330 335 

Thr Gin Asn Tyr Glu Ala Trp Leu Gly Gin Glu Tyr Leu Gin Ala Met 
340 345 350 
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Lys Gly Leu Leu Cys Asp Pro Asn Arg Leu Pro His Tyr Leu Arg Trp 

355 360 365 

Cys Val Leu Ser Ala Pro Glu lie Gin Lys Cys Gly Asp Met Ala Val 

370 375 380 

Ala Phe Ser Arg Gin Asn Leu Lys Pro Glu He Gin Cys Val Ser Ala 
385 390 395 400 

Glu Ser Pro Glu His Cys Met Glu Gin He Gin Ala Gly His Thr Asp 

405 410 415 

Ala Val Thr Leu Arg Gly Glu Asp He Tyr Arg Ala Gly Lys Val Tyr 

420 425 430 

Gly Leu Val Pro Ala Ala Gly Glu Leu Tyr Ala Glu Glu Asp Arg Ser 

435 440 445 

Asn Ser Tyr Phe Val Val Ala Val Ala Arg Arg Asp Ser Ser Tyr Ser 

450 455 460 

Phe Thr Leu Asp Glu Leu Arg Gly Lys Arg Ser Cys His Pro Tyr Leu 
465 470 475 480 

Gly Ser Pro Ala Gly Trp Glu Val Pro He Gly Ser Leu He Gin Arg 

485 490 495 

Gly Phe He Arg Pro Lys Asp Cys Asp Val Leu Thr Ala Val Ser Gin 

500 505 510 

Phe Phe Asn Ala Ser Cys Val Pro Val Asn Asn Pro Lys Asn Tyr Pro 

515 520 525 

Ser Ala Leu Cys Ala Leu Cys Val Gly Asp Glu Lys Gly Arg Asn Lys 

530 535 540 

Cys Val Gly Ser Ser Gin Glu Arg Tyr Tyr Gly Tyr Ser Gly Ala Phe 
545 550 555 560 

Arg Cys Leu Val Glu His Ala Gly Asp Val Ala Phe Val Lys His Thr 

565 570 575 

Thr Val Phe Glu Asn Thr Asn Gly His Asn Pro Glu Pro Trp Ala Ser 
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580 585 590 

His Leu Arg Trp Gin Asp Tyr Glu Leu Leu Cys Pro Asn Gly Ala Arg 

595 600 605 

Ala Glu Val Asp Gin Phe Gin Ala Cys Asn Leu Ala Gin Met Pro Ser 

610 615 620 

His Ala Val Met Val Arg Pro Asp Thr Asn He Phe Thr Val Tyr Gly 
625 630 635 640 

Leu Leu Asp Lys Ala Gin Asp Leu Phe Gly Asp Asp His Asn Lys Asn 

645 650 655 

Gly Phe Gin Met Phe Asp Ser Ser Lys Tyr His Ser Gin Asp Leu Leu 

660 665 670 

Phe Lys Asp Ala Thr Val Arg Ala Val Pro Val Arg Glu Lys Thr Thr 

675 680 685 

Tyr Leu Asp Trp Leu Gly Pro Asp Tyr Val Val Ala Leu Glu Gly Met 

690 695 700 

Leu Ser Gin Gin Cys Ser Gly Ala Gly Ala Ala Val Gin Arg Val Pro 
705 710 715 720 

Leu Leu Ala Leu Leu Leu Leu Thr Leu Ala Ala Gly Leu Leu Pro Arg 
725 730 735 

Val Leu 
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